ultrahigh vacuum has been studied by photoemission yield spectroscopy and controlled by Auger electron spectroscopy and low energy electron diffraction. The ions, having a kinetic energy lower than 100 eV, were produced by an excitation cell connected to the working chamber by a hole 0.5 mm in diameter and could be deflected onto the sample surface. The interaction of H+2 with GaAs(110) at progressively increasing doses begins with the two successive stages which have been characterized from the interaction of atomic hydrogen with the same substrate : first an adsorption stage during which hydrogen binds covalently to both Ga and As, then a decomposition stage with formation of Ga metal and, most likely, arsine AsH3 which remains adsorbed on the surface. As the dose of hydrogen ions keeps on increasing, a layer by layer etching of the surface is observed with removal of the hydrogenated compound.
Revue Phys. Appl. 22 (1987) Many semiconductor surface treatments involve plasma techniques with hydrogen or hydrogen-containing molecules. In particular, hydrogen plasmas have been shown to be efficient in etching a GaAs(100) surface [1, 2] or cleaning it [3] . The exact composition of a plasma results from many possible reactions [4, 5] and depends on the experimental conditions. It is not usually well known. It appeared of interest to examine separately the interaction of likely components of hydrogen plasmas, namely atomic and ionized hydrogen, with cleaved GaAs(110). This face was chosen because of its fundamental interest and also because it is well known as far as its structural [6] and electronic [7] properties are concemed. The results about the GaAs(110) + H system are reported on in detail elsewhere [8] . Here we focus on the ionized hydrogen interaction, studied by photoemission yield spectroscopy, and compare it with that of atomic hydrogen. 2 . Expérimental details.
The ultrahigh vacuum (UHV) system used in the present study has been described previously [9] . It is equipped for cleavage, low energy electron diffraction (LEED), Auger electron spectroscopy (AES) and photoemission yield spectroscopy (PYS). On one of the ports was mounted either a tungsten filament, used to produce atomic hydrogen by thermal excitation of molecular hydrogen, or an excitation cell, used as a source for hydrogen ions. In our set-up, the direct particle beam impinges at about 45° from the sample surface.
The ions were produced in an ionization-gauge like excitation cell connected (i) to research grade hydrogen through a bakeable leak valve, and (ii) to the main chamber via a hole 0.5 mm in diameter. This enabled to maintain a total pressure of about 10-6 torr in the main chamber during exposure after which a pressure in the 10-9 torr range was recovered rapidly by evacuating the satellite chamber with the UHV system pumping unit through a by-pass. The [12] ). The bulk contributions have been computed to include band bending in a way similar to that described previously [10] . The the hypotheses underlying the determination of N * (E ) no longer hold when Y(E ) has a negative slope.
Discussion
We summarize first briefly the main results concerning the GaAs(110) + H system [8] . Atomic [7] .
The smallest dose of ionized hydrogen (~0.01 ML) increases the work function to, at most, 4.85 eV without much change in 1 (Fig. 3) [8] . However, it is not typical of hydrogen interaction but has been observed with other adsorbates like 02 [14] or a metal [15] . It sets in at very low doses or coverages and has been attributed [15, 16] 
